pounds. This statement, independently of all other considerations, is fundamentally defective, in so far as it fails to present any very definite idea to the mind of the philosophical inquirer. Keil, on the other hand, proposed to ascertain the force of the heart bv measuring the rapidity of the current of blood at the commencement of the aorta; and by a series of experiments not always correct, and a train of reasoning often far from conclusive, he drew the inference that the possible velocity of the blood is six feet and a half per second. From this result he further infers by a theorem in dynamics, which it would be out of place to particularize in the present sketch, that the force of the heart is equivalent to a weight of five ounces. If we take up the proposition where Keil dropped it, it may easily be shown by a farther application of the laws of hydrodynamics, that the ultimate and substantial object of Keil's researches was to determine the Dynamic Force of the heart, or the quantity of blood which it is capable of raising to a given height in a given time; and that, according to the data he has supplied, this force is sufficient to raise five ounces of blood in the fifth part of a second to the height of eight inches and a half. Bernouilli made the dynamic force his express object in his inquiry into the power of the heart's action; and by calculation from the data furnished by Hales, inferred that it is capable of raising 8000 pounds of blood to the height of a foot in the course of an hour. Hales's object again was to discover the Static Force of the heart, that is the pressure which the internal surface of the left side of the heart sustains in its contractions. Of all the modes of viewing the power of the heart's action, its static force is the least speculative, and the most susceptible of physiological application; and it therefore appears to follow, that the first question to be solved is the force with which the heart propels the blood in the aorta. This is to be discovered by ascertaining the height to which a fluid of a given density is raised in a vertical tube in communication with the aorta, and then multiplying the result by the area of that vessel.
According to the received ideas regarding the arterial circulation, the whole force of the aortic heart exerted at each pulsation is not exerted at the same moment in propelling the blood in the arteries; for at each systole of the heart the arteries become dilated, their curvatures tend to assume the rectilinear form, and these phenomena' cannot take place but at the expence of the force of the heart. Now these enfeebling causes, to which some authors conceive must also be added the friction of the blood on the arterial parietes, become greater and greater the farther the vessel is removed from the heart. According to these considerations, it would appear that in a tube communicating with the arterial system at various distances from the heart, the rise of the blood ought to be less and less as the distance increases; and consequently, that, in order to determine the force of the heart with exactness, it should be necessary to connect the tube not only with the aorta itself, but likewise even at its very commencement at the heart. This it was plainly impossible to accomplish. An When the heart contracts, a wave of blood is pushed into the arterial system already full of blood. The phenomena that ensue are dilatation of the arteries, and a kind of locomotion of the arterial sytsem, by which its curvatures tend to straighten themselves. These changes cannot take place except at the expence of the force with which the wave is propelled from the heart. But hardly has the arterial system become dilated, and scarcely have its curvatures yielded to the action of the heart, when the arteries, through the elasticity of their coats, contract again, and restore to the force of the blood all the loss it had sustained.
In this way perhaps we may explain how the intensity of the force communicated to the blood by the heart is preserved, as the experiments above-mentioned have shown, even to the last arterial ramifications. It must be allowed, however, that this explanation is far from being altogether satisfactory. Some other ideas which have occurred to me on the subject are not sufficiently matured to be laid before the reader at present, and will require farther investigation. weight of a cylinder of mercury, the base of which is the circle described on that diameter, and its height that of the column of mercury obtained, will be the total Static force with which the blood moves in the artery ; that is, if a septum were retained in the artery by a force pressing in a direction opposed to the current of blood, and equivalent to the said weight, the blood would cease to flow in the artery.
It may be established as a general theorem, therefore, that the total Static force which moves the blood in an artery is in the direct ratio of its area, or of the square of its diameter, whatever be the situation which it occupies.
As an example of the application of these principles, let us endeavour to ascertain the force with which the heart propels the blood in the aorta and in other arteries, such as the radial.
In a man twenty-nine years of age the diameter of the aorta at In the mare which was the subject of experiment 12 of the table, it will be found by a similar calculation that the force with which the heart moves the blood in the aorta is equal to 192.8 ounces.
The radial artery under a pressure of 6.305 inches has a diameter of 0.11 inches. From these data it will be found that the force with which the blood moves in it is equivalent to a weight of 0.56 of an avoirdupois ounce, or 245 troy grains.
From the preceding inquiries it results that the force of the heart, which has been determined by the above-mentioned experiments, is neither equivalent to that of Borelli, nor to the Dynamic force of Keil, nor even to the Static force of Hales, but is the force with which the heart impels the blood in the aorta or in any other artery. I have thought that this mode of estimating its
